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Description 

[0001] The present invention relates to low resilience urethane foam having excellent low resilience useful as an 
impact energy absorbing material, a sound insulating material and a vibration damping material. The material is capable 
5 of ensuring a uniform pressure distribution to reduce fatigue and pressure gangrene, when used as a cushioning 
material for chairs and mattresses. 

[0002] Low resilience urethane foam useful as the impact energy absorbing material, the sound insulating material, 
the vibration damping material and the cushioning material for chairs and mattresses is known. With the known type 
of low resilience urethane foam, components of the urethane foam, namely, type of polyisocyanate, functionality and 
10 hydroxyl value of polyol, are selected and formulated such that glass transition can be caused at temperature for the 
urethane foam to be used, i.e., at room temperature, so that low resilience can be imparted to the urethane foam by 
the glass transition phenomenon. 

[0003] This known type urethane foam, formulated such that the glass transition is observed at room temperature, 
shows excellent low resilience by the glass transition phenomenon at room temperature, but it has a disadvantage that 
'5 at a temperature less than that of occurence of the glass transition, e.g., at low temperatures of 0°C or less, the urethane 
foam becomes glassy and its hardness increases rather drastically from that at room temperature. 

SUMMARY OF THE INVENTION 

20 [0004] It is therefore, the object of the present invention to provide low resilience urethane foam having excellent 
low resilience at room temperature and being low in increase of hardness even at lower temperature. 
[0005] The present invention provides low resilience urethane foam produced by reaction of urethane foam compo- 
sitions comprising polyol (a), polyisocyanate (b), catalyst (c) and blowing agent (d), characterized in that the low resil- 
ience urethane foam has at least one glass transition point in each of a temperature range of -70°C to -20°C and a 

25 temperature range of 0°C to 60*C; and that where the glass transition point is expressed as a tan 8 peak obtained 
when measurement on dynamic viscoelasticity of the low resilience urethane foam is performed at a frequency of 10 
herz, the tan 8 peak(s) at the temperature range of -70°C to -20°C is/are 0.15 or more and the tan 8 peak(s) at the 
temperature range of 0°C to 60°C is/are 0.3 or more. 

[0006] Polyol (a) comprises polyol (a-1) of 1.5 to 4.5 in average functionality and 20-70 mgKOH/g in hydroxyl value 
30 and polyol (a-2) of 1 .5 to 4.5 in average functionality and 1 40-300 mgKOH/g in hydroxyl value and also contains therein 
the polyol (a-1 ) ranging from 32 weight percent to 80 weight percent and the polyol (a-2) ranging from 20 weight percent 
to 68 weight percent. 

[0007] The polyol (a-1 ) comprises polyoxyalkylene polyol and polyoxyalkylene polyester block copolymer polyol and 
also contains therein the polyoxyalkylene polyol and the polyoxyalkylene polyester block copolymer polyol, in the range 
35 from 30 weight percent to 70 weight percent, respectively. The polyol (a-2) Is a polyoxyalkylene polyol in which oxyeth- 
ylene units of not less than 20 weight percent, particularly preferable not less than 60 weight percent, are contained 
in the oxyalkylene unit. 

[0008] The polyisocyanate (b) is preferably toluene diisocyanate, and the blowing agent (d) is preferably water. 
[0009] Also, it is preferable that a storage modulus (E'), which is obtained together with the tan 8 peak when the 
40 measurement on the dynamic viscoelasticity of the low resilience urethane foam is performed at a frequency of 10 
herz, is not more than 5 MPa at temperature of not less than 0°C, further preferably not more than 5 MPa at temperature 
of not less than -20°C. 

[0010] The low resilience urethane foam of the present invention has an excellent low resilience as measured by 
impact resilience (ball rebound) modulus of not more than 20% at 25°C and yet minimizes the tendency to increase 
45 the hardness even at low temperatures. Therefore, even in a low temperature range, the urethane foam can be effec- 
tively used as the impact energy absorbing material, the sound insulating material, the vibration damping material and 
the cushioning material for chairs and mattresses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

[0011] 

FIG. 1 shows a measurement result for viscoelasticity of 
FIG. 2 shows a measurement result for viscoelasticity of 
55 FIG. 3 shows a measurement result for viscoelasticity of 

FIG. 4 shows a measurement result for viscoelasticity of 
FIG. 5 shows a measurement result for viscoelasticity of 
FIG. 6 shows a measurement result for viscoelasticity of 



Example 1 ; 
Example 2; 
Example 3; 
Example 4; 
Example 5; 
Example 6; 
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FIG. 7 shows a measurement result for viscoelasticity of Example 7; 

FIG. 8 shows a measurement result for viscoelasticity of Comparative Example 1 ; 

FIG. 9 shows a measurement result for viscoelasticity of Comparative Example 2; 

FIG. 10 shows a measurement result for viscoelasticity of Comparative Example 3; 
5 FIG. 11 shows a measurement result for viscoelasticity of Comparative Example 4; 

FIG. 12 shows a measurement result for viscoelasticity of Comparative Example 5; 

FIG. 13 shows a measurement result for viscoelasticity of Comparative Example 6; 

FIG. 14 shows a measurement result for viscoelasticity of Comparative Example 7; 

FIG. 15 shows a measurement result for viscoelasticity of Comparative Example 8; 
10 FIG. 1 6 shows a measurement result for viscoelasticity of Comparative Example 9; 

FIG. 17 shows a measurement result for viscoelasticity of Comparative Example 10; 

FIG. 1 8 shows a measurement result for viscoelasticity of Comparative Example 11 ; 

FIG. 19 shows a measurement result for viscoelasticity of Comparative Example 12; 

FIG. 20 shows a measurement result for viscoelasticity of Comparative Example 13; 
15 FIG. 21 shows a measurement result for viscoelasticity of Comparative Example 14; 

FIG. 22 shows a diagram plotting curves for storage modulus (E') of Examples 6 and 7 and Comparative Examples 

10-14. 

[001 2] Low resilience urethane foam according to the present invention is produced by reaction of the urethane foam 

20 compositions comprising polyols (a-1) and (a-2), poly isocyan ate (b), catalyst (c) and blowing agent (d). 

[0013] The polyol is properly selected for use such that the produced urethane foam can have at least one glass 
transition point in each of the temperature range of -70°C to -20°C and the temperature range of 0°C to 60°C. 
[0014] The polyol (a-1) is selected from the group consisting of polyoxyalkylene polyol, vinyl polymer-containing 
polyoxyalkylene polyol, polyester polyol, and polyoxyalkylene polyester block copolymer polyol. 

25 [0015] The polyoxyalkylene polyols include those in which alkylene oxides are added to initiators such as water, 
alcohol, amine and ammonia. The alcohol that may be used as the initiator includes monohydric or polyhydric alcohol 
including monohydric alcohol such as methanol and ethanol; dihydric alcohol such as ethylene glycol and propylene 
glycol; trihydric alcohol such as glycerin and trimethylolpropane; tetrahydric alcohol such as pentaerythritol; hexahydric 
alcohol such as sorbitol; and octahydric alcohol such as saccharose. The amines that may be used as the initiator 

30 include monofunctional or polyf unctional amines including monofunctional amines such as dimethylamine and diethyl- 
amine; bifunctional amines such as methylamine and ethylamine; trifunctional amines such as monoethanolamine, 
diethanolamine andtriethanolamine; tetraf unctional amines such as ethylenediamine; and pentafunctional amines such 
as diethylenetriamine. Of these initiators, monohydric to hexahydric alcohol and monofunctional to pentafunctional 
amines may be cited as preferable initiators. 

35 [0016] The alkylene oxides that may be used include, for example, ethylene oxide, propylene oxide, 1,2-, 1,3-, 1,4- 
and 2,3-butylene oxides and combinations of two or more thereof. Of these alkylene oxides, propylene oxide and/or 
ethylene oxide may be cited as preferences. When used in combination, they may take either of the block addition and 
the random addition, preferably the block addition. 

[0017] The vinyl polymer-containing polyoxyalkylene polyols that may be used include those in which vinyl mono- 
40 mers, such as acrylonitrile and styrene, are polymerized and stably dispersed in the polyoxyalkylene polyol cited above 
in the presence of radicals. The content of the vinyl polymer in the polyoxyalkylene polyol is usually 15 weight percent 
to 45 weight percent. 

[001 8] The polyester polyols that may be used include those obtained by condensation polymerization of one or two 
or more compounds having two or more hydroxyl groups including, for example, ethylene glycol, diethylene glycol, 

45 triethylene glycol, 1 ,2-propylene glycol, trimethylene glycol, 1 ,3- or 1 ,4-butylene glycol, hexamethylene glycol, decam- 
ethylene glycol, glycerin, trimethylolpropane, pentaerythritol and sorbitol and one or two or more compounds having 
two or more carboxyl groups including, for example, adipic acid, succinic acid, malonic acid, maleic acid, tartaric acid, 
pimelic acid, sebacic acid, phthalic acid, terephthalic acid, isophthalic acid and trimellitic acid; and those obtained by 
ring opening polymerization of e - caprolactone or the like. 

50 [001 9] The polyoxyalkylene polyester block copolymer polyols that may be used include those having the structure 
of polyoxyalkylene polyol being blocked by a polyester chain, as disclosed by, for example, JP Patent Publication No. 
Sho 48(1 973)-1 0078, or in which the part to be substituted by hydrogen atoms of hydroxyl groups of the polyoxyalkylene 
polyol or of the derivative having hydroxyl groups is expressed by a general formula (1) given below. 

55 

-4 CO-Ri-COO-R2--0}aH ... (1) 
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(Where R 1 and R 2 are bivalent hydrocarbon and n is a number larger than 1 in average). In the general formula 
(1), bivalent hydrocarbon residues expressed by include, for example, saturated aliphatic or aromatic polycarboxylic 
acid residues; bivalent hydrocarbon residues expressed by R 2 include, for example, residues resulting from cleavag 
of compounds having cyclic ether groups; and n is preferably the number ranging from 1 to 20. The polyoxyalkylen 
5 polyester block copolymer polyols are obtained by allowing polycarboxylic anhydride and alkylene oxide to react with 
polyoxyalkylene polyol. 

[0020] The polyol (a) used in the present invention comprises polyol (a-1) of 1 .5 to 4.5 in average functionality and 
20-70 mgKOH/g in hydroxyl value, preferably 30-60 mgKOH/g in hydroxy! value, and polyol (a-2) of 1 .5 to 4.5 in average 
functionality and 1 40-300 mgKOH/g in hydroxyl value, preferably 200-270 mgKOH/g in hydroxyl value. With the average 

10 functionality of less than 1 .5, physical properties of the urethane foam obtained, such as dry heat permanent set (com- 
pression set), sometimes may deteriorate drastically. With the average functionality of more than 4.5, the urethane 
foam obtained will have reduced stretchability and increased hardness and as a result, the physical properties, such 
as tensile strength, sometimes may deteriorate. With the poiyois comprising polyol (a-1) ot 20-70 mgKOH/g and polyol 
(a-2) of 140-300 mgKOH/g which are different in hydroxyl value from each other, the urethane foam obtained can be 

15 given a glass transition point in each of the temperature range of -70°C to -20°C and the temperature range of 0°C to 
60°C with ease. 

[0021] Further, the polyol (a) contains therein the polyol (a-1) in the range of 32-80 weight percent and the polyol (a- 
2) in the range of 20-68 weight percent. With the polyol (a-1) of less than 32 weight percent, in other words, with the 
polyol (a-2) of more than 68 weight percent, the tan 5 peak of the urethane foam obtained wilt be less than 0.15 in the 
20 temperature range of -70°C to -20°C, so that the hardness at room temperature sometimes may increase. On the other 
hand, with the polyol (a-1) of more than 80 weight percent, in other words, with the polyol (a-2) of less than 20 weight 
percent, the tan 5 peak of the urethane foam obtained will be less than 0.3 in the temperature range of 0°C to 60°C, 
so that the impact resilience at room temperature sometimes may increase. Further, it is preferable that the polyol (a) 
contains therein the polyol (a-1 ) in the range of 34-75 weight percent and the polyol (a-2) in the range of 25-66 weight 



[0022] The polyol (a-1 ) comprises polyoxyalkylene polyol and polyoxyalkylene polyester block copolymer polyol. The 
polyol (a-1) comprising polyoxyalkylene polyol and polyoxyalkylene polyester block copolymer polyols enables the 
impact resilience of the urethane foam obtained to be reduced. The polyol (a-1 ) should then preferably contain therein 
the polyoxyalkylene polyol and polyoxyalkylene polyester block copolymer polyol in the range of 30-70 weight percent, 

30 respectively, in the range of which the effect of reducing the impact resiliency is most produced. 

[0023] The polyol (a-2) is polyoxyalkylene polyol in which an oxyethylene unit is contained in the oxyalkylene unit. 
Where the polyol (a-2) is polyoxyalkylene polyol in which the oxyethylene unit is contained in the oxyalkylene unit, the 
urethane foam obtained can be given the glass transition point in each of the temperature range of - 70°C to - 20°C 
and the temperature range of 0°C to 60°C with further ease. It is then preferable that 20 weight percent or more, further 

35 preferably 60 weight percent or more, of oxyethylene unit is contained in the oxyalkylene unit. The increase of oxyeth- 
ylene unit contained in oxyalkylene unit enables the impact resiliency to be reduced furhter. 
[0024] An interrelation of the molecular weight, the functionality and the hydroxyl value of the polyol is expressed by 
the following fomula given below. 



[0025] Known polyisocyanates in usual use for producing the urethane foam may be used as the polyisocyanate (b) 
used in the present invention. The polyisocyanates which may be used include aromatic polyisocyanates such as 2,4- 

45 or2,6-tolylene diisocyanate (TDI), diphenylmethane diisocyanate (MDI), phenylene diisocyanate (PDI) and naphtha- 
lene diisocyanate (NDI); aromatic aliphatic polyisocyanates such as 1 .3- or 1 ,4-xylylene diisocyanate (XDI); aliphatic 
polyisocyanates such as hexamethylene diisocyanate (HDI); cycloaliphatic polyisocyanates such as 3-lsocyanatome- 
thyl-3,5,5-trimethylcycIohexyl isocyanate (IPDI), 4-4'-methylene-bis (cyclohexyl isocyanate) (H 12 MDI), 1,3- or 1,4-bis 
(Isocyanatomethyl) cyclohexane (H 6 XDI) and modified polyisocyanates thereof including carbodiimides, biurets, allo- 

50 phanates, dimers, trimers or polymethylene polyphenyl polyisocyanates (crude MDI, polymeric MDI). These may be 
used singly or in combinations of two or more polyisocyanates. Of these polyisocyanates, the aromatic polyisocyanates 
are of preferable and the TDI Is of further preferable. 

[0026] Known catalysts in usual use for producing the urethane foam may be used as the catalyst (c) used in the 
present invention. The catalysts that may be used include (i) amine catalysts including tertiary amines, such as triethyl- 
55 amine, triethylenediamine and AAmethylmorpholine; quaternary ammonium salts, such as tetraethylhydroxyl ammoni- 
um; and imidazoles, such as imidazole and 2-ethyl-4-methylimidazole and (ii) organic metal catalysts including organic 
tin compounds, such as tin ac tate, tin octyiate, dibutyltin diiaurate and dibutyitin chloride; organic lead compounds 
such as lead octyiate and lead naphthenate; and organic nickel compounds such as nickel naphthenate. Of thes 



25 



percent. 



40 



Molecular weights Fu ^ionality x 
Hydroxyl ve 
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catalysts, a combination of the amine catalyst and the organic metal catalyst is preferable, and particularly preferable 
is the combination of the tertiary amine and the organic tin compound. 

[0027] Known blowing agents in usual use for producing the urethane foam may be used as the blowing agent (d) 
used in the present invention. The blowing agents that may be used include water and/or halogen substituted aliphatic 
5 hydrocarbon blowing agents such as trichlorofluoromethane, dichlorodifluoromethane, trichloroethane, trichloroethyl- 
ene, tetrachloroethylene, methylene chloride, trichlorotrifluoroethane, dibromotetrafluoroethane and carbon tetrachlo- 
ride. These blowing agents may be used in combinations of two or more, while in the present invention water is pref- 
erably used alone. 

[0028] The urethane foam compositions of the present invention may include foam stabilizer, flame retardant and 
10 other additives, in addition to the components mentioned above, if needed. Known foam stabilizers in usual use for 
producing the urethane foam, such as siloxane-oxyalkylene block copolymer, may be used as the foam stabilizer used 
in the present invention. An example thereof is F-242T available from Shin-Etsu Chemical Co., Ltd.. Also, known flame 
retardants in usual use for producing the urethane foam may be used as the flame retardant used in the present 
invention, such as condensed phosphate (an example thereof is CR-504 available from Daihachi Chemical Industry 
is Co., Ltd.) and trischloroisopropyl phosphate (an example thereof is FYROL PCF available from Akzo Kashima Limited). 
Other additives that may be used include, for example, known colorant, plasticizer, antioxidant and uftravoilet absorber 
in usual use for producing the urethane foams. 

[0029J No particular limitation is imposed on the formulating proportion of the components of the urethane foam 
composition including polyol (a), poiyisocyanate (b), catalyst (c) and blowing agent (d), as long as the components are 

20 formulated in such a proportion as to allow the low resilience urethane foam to be produced by the foaming of the 
urethane foam compositions. For example, 0.01 -5 parts by weight, preferably 0.2-3 parts by weight, of the catalyst (c); 
0.5-4.5 parts by weight, preferably 0.8-3.5 parts by weight, of water; and 0.1-4 parts by weight, preferably 0.4-2.0 parts 
by weight, of the foam stabilizer (e), if formulated; and not more than 20 parts by weight, preferably not more than 15 
parts by weight, of the flame retardant, if formulated, are formulated to 100 parts by weight of the polyol (a). The 

25 poiyisocyanate (b), when formulated, is formulated in such a proportion that the isocyanate index can reach e.g. 75-1 25, 
preferably 85-115. 

[0030] To obtain the low resilience urethane foam, the urethane foam compositions may be foamed in the abovesaid 
proportion in known foaming methods, such as a slabbing method, a molding method and a spraying method. 
[0031 ] The low resilience urethane foam of the present invention thus obtained has at least one glass transition point 

30 in each of the temperature range of -70°C to -20°C, preferably -50°C to -25°C, and the temperature range of 0°C to 
60°C, preferably 30°C to 55°C. It is noted here that "the glass transition point" used herein indicates the temperature 
at which the glass transition of the urethane foam from a glassy state to a rubbery state is caused. In the present 
invention, the tan 5 peak obtained when measurement on dynamic viscoelasticity is carried out at a frequency of 10 
herz is preferably expressed as the glass transition point 

35 [0032] Where the tan 6 peak is set as the glass transition point, the low resilience urethane foam of the present 
invention has at least one tan 5 peak of 0.15 or more, preferably 0.18 or more, in the temperature range of - 70°C to 
-20°C and at least one tan 5 peak of 0.3 or more, preferably 0.48 or more, in the temperature range of 0°C to 60°C. 
Unless the glass transition point exists in each of the temperature range of -70°C to -20°C and the temperature range 
of 0°C to 60°C and the tan 5 peak of the glass transition point is 0.15 or more in the range of -70°C to -20°C and the 

40 tan 6 peak of the glass transition point is 0.3 or more in the range of 0°C to 60°C, the hardness of the urethane foam 
will increase at low temperature and no excellent low resiliency will be produced at room temperature. 
[0033] It is desirable that the low resilience urethane foam of the present invention has a given tan 5 peak(s) in each 
of the two temperature ranges described above. Two or more tan 8 peaks may exist in a temperature range. The at 
least one tan f> peak in the temperature range of - 70°C to -20°C is preferably in the range of 0.15-0.5, and the at least 

45 one tan 5 peak in the temperature range of 0°C to 60°C is preferably In the range of 0.3-1 .0. 

[0034] A storage modulus (E 1 ) of the low resilience urethane foam of the present invention, which is obtained together 
with the tan 5 peak when the measurement on the dynamic viscoelasticity is carried out at the frequency of 1 0 herz, 
is preferably not more than 5 MPa at temperature of not less than 0°C, further preferably not more than 5 MPa at 
temperature of not less than -20° C. The storage modulus (E 1 ) of not more than 5 Mpa provides only a small increase 

50 in hardness, and the storage modulus (E*) of not more than 5 MPa at not less than 0°C, further at not less than -20°C 
can ensure the use range of the urethane foam even at lower temperatures and thus enables the urethane foam to be 
effectively used even in a cold area. 

[0035] Further, it is preferable that the storage modulus (E') at - 20°C is in the range ot less than 40%, preferably 
less than 25%, of the storage modulus (E*) at -100°C. With the storage modulus (E') at -20°C is more than 40%, the 
55 urethane foam sometimes may become rigid like a stone. 

[0036] The low resilience urethane foam of th present inv ntion, usually having a density of 0.010g/cm 3 to 0.8g/ 
cm 3 , has an excellent low resilience of an impact resilience modulus of not more than 20% at 25°C and yet enables 
the hardness not to increase so much even at low temperatures. Therefore, the low resilience urethane foam of the 
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present invention can be used effectively as the impact energy absorbing material, the sound insulating material, the 
vibration damping material and the cushioning material for chairs and mattresses even in a low temperature range. 

EXAMPLES 

[0037J With reference to examples and comparative examples, the present invention directed to low resilience ure- 
thane foam will be concretely described below. It is to be understood, however, that the scope of the present invention 
is by no means limited to the illustrated examples. 

1 ) Raw material 

[0038] The following raw materials were used. 

Pofyol (a): 

[0039] 

(1 ) Polyoxyalkylene polyester block copolymer polyol, Average functionality of about 3, and Hydroxyl value of 56 
mgKOH/g; 

(2) Polyoxyalkylene polyol, Average functionality of about 3, Hydroxyl value of 34 mgKOH/g, and 1 00 weight per- 
cent oxypropylene content for oxyalkylene moiety; 

(3) Polyoxyalkylene polyol, Average functionality of about 3, Hydroxyl value of 250 mgKOH/g, 30 weight percent 
oxypropylene content for oxyalkylene moiety, and 70 weight percent oxyethylene content for oxyalkylene moiety; 

(4) Polyoxyalkylene polyol, Average functionality of about 3, Hydroxyl value of 250 mgKOH/g, and 100 weight 
percent oxypropylene content for oxyalkylene moiety; 

(5) Polyoxyalkylene polyol, Average functionality of about 2, Hydroxyl value of 105 mgKOH/g, and 100 weight 
percent oxyethylene content for oxyalkylene moiety; 

(6) Polyoxyalkylene polyol, Average functionality of about 3, Hydroxyl value of 250 mgKOH/g, 60 weight percent 
oxypropylene content for oxyalkylene moiety, and 40 weight percent oxyethylene content for oxyalkylene moiety; 

(7) Polyoxyalkylene polyol, Average functionality of about 3, Hydroxyl value of 100 mgKOH/g, and 100 weight 
percent oxypropylene content for oxyalkylene moiety; 

(8) Polyoxyalkylene polyol, Average functionality of about 3, Hydroxyl value of 250 mgKOH/g, 85 weight percent 
oxypropylene content for oxyalkylene moiety, and 15 weight percent oxyethylene content for oxyalkylene moiety; 

(9) Polyoxyalkylene polyol, Average functionality of about 3, Hydroxyl value of 21 0 mgKOH/g, 70 weight percent 
oxypropylene content for oxyalkylene moiety, and 30 weight percent oxyethylene content for oxyalkylene moiety; 

(1 0) Polyoxyalkylene polyol, Average functionality of about 3, Hydroxyl value of 1 60 mgKOH/g, 85 weight percent 
oxypropylene content for oxyalkylene moiety, and 15 weight percent oxyethylene content for oxyalkylene moiety; 
and 

(11) Polyoxyalkylene polyol, Average functionality of about 4, Hydroxyl value of 1 80 mgKOH/g, 70 weight percent 
oxypropylene content for oxyalkylene moiety, and 30 weight percent oxyethylene content for oxyalkylene moiety. 

Polyisocyanate (b): 

[0040] Toluene diisocyanate (a mixture of 2,4-isomer of 80 weight percent and 2,6-isomer of 20 weight percent) 
(Takenate T-80 available from Takeda Chemical Industries, Ltd.); 

Catalyst (c): 

[0041] 

(1 ) Bis(2-dimethylaminoethyl) ether/dipropylene glycol)(70% solution) (TOYOCAT ET available from TOSOH COR- 
PORATION); 

(2) Bis(2-dimethylaminoethyl) ether/dipropylene glycol)(70% solution) (NIAX A-1 available from Witco Corpora- 
tion); 

(3) Tin Octylate (STANOCT available from YOSHITOMI FINE CHEMICALS, LTD.) 

(4) Tin Octylate (DABCO T-9 available from Air Products and Chemicals, Inc.) 
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Blowing agent (d): 

[0042] Water (Demineralized water) 
5 Foam stabilizer (e): 

[0043] Siloxane-oxyalkylene block copolymer foam stabilizer (F-242T available from Shin-Etsu Chemical Co., Ltd.) 
Flame retardant (f): 

10 

[0044] 

(1) Condensed phosphate ester (CR-504 available from Daihachi Chemical Industry Co., Ltd.); and 

(2) Trischloroisopropyl phosphate (FYROL PCF available from Akzo Kashima Limited). 

15 

2) Production of urethane foams of Examples and Comparative Examples: 

[0045] Components and proportions of the urethane foam compositions of Examples 1 -7 and Comparative Examples 
1-14 are shown in TABLES 1 and 2. The proportions of the components of all the urethane foam compositions shown 
20 in TABLES 1 and 2 are expressed by parts by weight, except for the isocyanate index. 

TABLE 1 



Urethane foam compositions 


Examples 


1 


2 


3 


4 


5 


6 


7 


Polyol (a)(1) 


40 


40 


40 


- 


- 


- 


- 


Polyol (a)(2) 


30 


30 


30 


40 


35 


40 


35 


Polyol (a)(3) 


30 


30 












Polyol (a)(4) 
















Polyol (a)(5) 
















Polyol (a)(6) 






30 










Polyol (a)(7) 
















Polyol (a)(8) 
















Polyol (a)(9) 








60 


65 






Polyol (a)(10) 












15 


16.25 


Polyol (a)(11) 












45 


48.75 


Catalyst (c)(1) 


0.3 


0.3 


0.3 


0.2 


0.3 






Catalyst (c)(2) 












0.3 


0.3 


Catalyst (c)(3) 


0.08 


0.08 


0.08 


0.08 


0.08 






Catalyst (c)(4) 












0.1 


0.05 


Blowing agent (d) Water 


1.5 


2 


1.5 


1.5 


1.5 


1.5 


1.5 


Foam stabilizer (e) F-242T 


1 


1 


1 


1 


1 


1 


1 


Flame Retardant (f)(1) 


12 


12 


12 


12 


12 






Flame Retardant (0(2) 
















Polyisocyanate (b) 


31.2 


36 


31.2 


36.2 


37.5 


32.9 


34.0 


Isocyanate Index 


100 


100 


100 


100 


100 


100 


100 


Cream time (sec.) 


12 


11 


13 


10 


11 


10 


10 
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TABLE 1 (continued) 



5 



10 



15 



25 



Urethane foam compositions 


Examples 


1 


2 


3 


4 


5 


6 


7 


Rise time (sec.) 


125 


120 


127 


115 


116 


127 


126 


Density (kg/m 3 ) 


59.0 


50.0 


59.2 


60.1 


61 .3 


49.9 


53.9 


25%ILD Hardness (kg/31 4cm 2 ) 


3.2 


5.4 


3.6 


4.5 


22.6 


9.6 


10.2 


Ball Rebound (%) 


3 


14 


11 


18 


1 fi 


g 


5 


Compression Set (%) 


1 7 


4 o 


1 ft 


1 1 
i . i 






n 7 


Tensile Strength (kg/cm 2 ) 




n fin 


n fin 


n fifi 


n 71 


n Rfi 




Elongation (%) 


17Q 


1 fifi 


1 fin 


1 F\9 

I SJC. 


1 fi7 


1 OO 




Tear Strength (kg/cm) 


u.oo 


n ^fi 


n ^o 


n ^fi 


n fi9 


n 71 


n fifi 

u.oo 


Glass Transition Point 1 


Peak Temp. (°C) 




OO 




-HO 




HO 




tan 5 peak 


n ^n 


n on 


n oq 


n **n 


U. I D 


n oo 


n 1 fi 


Glass Transition Point 2 


Peak Temp. (°C) 


36 


52 


34 


42 


38 


32 


33 


tan 5 peak 


0.52 


0.50 


0.50 


0.51 


0.9 


0.65 


0.72 


tan 8 peak at 25°C 


0.32 


0.21 


0.37 


0.21 


0.16 


0.40 


0.45 


E'(-100°C)(MPa) 


24 


20 


24 


40 


20 


24 


25 


E'(-20°C)(MPa) 


2.1 


3.1 


3.5 


3 


5 


2.5 


5.8 


E , (-20°C)/E , (-100 o C)x 1 00(%) 


8.8 


15.5 


14.6 


7.5 


25 


10.4 


23.2 


E'(25°C)(MPa) 


0.26 


0.7 


0.3 


0.6 


2.0 


0.6 


0.9 



30 



35 



40 



45 



50 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



c 
g 

o 

CL 

E 
o 
o 



IT) 



9 



EP 0 934 962 B1 



w 



15 



20 



25 



30 



35 



40 



45 



50 



55 





<<* 


20.2 


CO 


d 


1.21 


CM 
CO 


0.72 






o 

CO 


0.98 


0.85 


00 
CM 


O 
CM 




Ln 

CO 

d 




CO 


12.6 




d 


1.10 




0.65 


m 
■ 


d 


o 

CO 


CD 

d 


0.60 


■»— 

CM 


CO 


CO 

oo 


CO 

d 




CM 


CO 


CM 


CO 
CM 


0.81 


00 


0.53 


o 


0.40 




0.26 


0.20 


i — 


0.37 


CM 
CM 


0.075 




r— 
t— 


CM 
IO 


CO 


in 


0.62 


00 


0.49 


o 

t 


0.70 


• 




0.16 


CO 
CM 


0.23 


0.82 


0.045 




o 


if) 


00 
CO 


-<* 

OS 


0.51 


o 

CO 


0.46 




0.85 


1 


• 


0.11 




0.27 


0.57 


0.14 


ive Examples 


O) 


41.2 


CO 




0.82 


00 

m 


0.73 


o 
in 


CM 

d 


CO 

CO 


q 


CM 

d 


CO 
CM 


o 


38.5 


14.1 


CO 


CM 




CM 

r^* 


0.66 


00 

m 
f— 


0.38 


o 

LO 


0.88 


CO 

in 


0.09 


0.07 


CM 
CM 


d 


CM 
CO 


CO 

d 


>mparati 




38.1 


CO 


O) 
y— 


1.04 


CM 
CO 


0.92 




0.08 


T— 


0.69 


0.46 


LO 
CM 


CO 


CM 

m 


T— 

CM 


O 


CO 


12.2 


CO 


CO 


0,82 


CM 
CO 


0.82 




CO 

d 


• 




0.30 




o 


41.7 


0.71 




m 


CO 


CM 


CO 


0.62 


CM 


0.36 


CO 


0.76 


• 


• 


0.12 


CM 
CM 


CO 


73.7 


in 
d 






15.2 


CO 


CO 

in 


1.12 




0.66 


CO 
CM 


0.31 


• 




0.31 


O 


o 


40.0 


0.33 




co 


24.4 


CO 


CM 

d 


1.09 


00 
CO 
-r— 


q 


O 


0.90 






0.30 


00 


CM 


66.7 


CO 
CO 




CM 


CO 

1^ 




CO 

d 


0.62 


O 


0.57 


CO 
CO 


0.92 


• 




0.50 


1^ 
CM 


o 

CM 


74.0 


CO 
CM 






CO 
CO 


CM 


d 


CO 
CO 

d 


o 

CO 


0.31 


CM 
CO 


0.90 






0.80 


CO 
CM 


CO 


69.2 


0.70 


impositions 




CO 


d(%) 


Set (%) 


f 


Co* 


(kg/cm) 


Peak Temp. (°C) 


tan 5 peak 


o 

o 

CL 

E 

CO 
CD 
CL 


tan 5 peak 


O 

0 

in 

CM 


oT 

CL 

O 

o 

O 
O 

LU 


aT 

CL 

O 

o 

O 

CNJ 


o 
o 

X 
O 


I Pa) 


Urethane foam co 




25%iLD Hardness 


Ball Reboun 


Compression ! 


Tensile Strength 


Elongation 


Tear Strength 


Glass Transition Point 1 


Glass Transition Point 2 


tan 8 peak at 


0 

O 
O 

LU 

& 

o 

O 
CM 

LU 


o 

o 

m 

CM 
LU 
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Except for the catalyst (c)(3) orthe catalyst (c)(4) and polyisocyanate (b), the compounds of Examples and Comparative 
Examples shown in TABLES 1 and 2 were all mixed with a hand mixer and the catalyst (c)(3) or the catalyst (c)(4) was 
then added thereto and stirred for 5 seconds. Immediately thereafter, the polyisocyanate (b) was added to and mixed 
in the mixtures in accordance with the isocyanate indexes shown in TABLES 1 and 2. The resultant mixtures were 
5 poured into foam boxes to be foamed and cured. The urethane foams thus produced were allowed to stand for one 
day at room temperature and thereafter their physical properties were measured. 

3) Methods of measurement on the physical properties: 

w [0046] Measurements on the physical properties of the obtained urethane foams of Examples and Comparative 
Examples were performed in accordance with the methods below. The results are shown in TABLES 1 and 2. 

(a) Measurements on Density, Ball rebound, and Hardness (25%ILD) were measured in accordance with JIS (Jap- 
anese Industrial Standard) K 6301 . 
15 (b) Measurements on Compression set (Residual set after compression to 50% of the thickness at 70°C for 22 

hours) were performed in accordance with JIS K 6382. 

(c) Measurements on Tensile strength and Elongation were performed in accordance with JIS K 6402. 

(d) Measurements on Tear strength were performed in accordance with JIS K 6767. 

(e) Dynamic viscoelasticity tests were performed using rectangular parallelopiped specimens of a length of 2.0 cm 
20 and a section of 2.0x1 .0 cm and the measurements thereon were performed by use of VISCO ELASTIC SPEC- 
TROMETER (VES-F-III, Iwamoto Seisakusho Co., Ltd.) with a temperature elevation rate of 3°C/min., a frequency 
of 10 herz and a vibration amplitude of ± 0.01 mm. The tan 8 peak, the storage modulus (E') and others were 
determined from the obtained data. 

25 [0047] Evaluation on the hardness of Examples 6 and 7 and Comparative Examples 10-14 was made by contact 
finger at every 1 0°C in the range from -50°C to 20°C. The results are shown in TABLE 3. in TABLE 3, "S", "H" and "F" 
indicate "Stone-like rigid", "High load bearing flexible" and "Flexible", respectively. 



TABLE 3 



Examples Comparative Examples 


Temperature (°C) 


-50 


-40 


-30 


-20 


-10 


0 


10 


20 


Compar. Ex. 1 0 


S 


F 


F 


F 


F 


F 


F 


F 


Compar. Ex. 11 


S 


F 


F 


F 


F 


F 


F 


F 


Compar. Ex. 12 


S 


H 


F 


F 


F 


F 


F 


F 


Example 6 


S 


H 


H 


F 


F 


F 


F 


F 


Example 7 


S 


S 


S 


S 


S 


H 


H 


F 


Compar. Ex. 1 3 


S 


S 


s 


S 


S 


S 


H 


F 


Compar. Ex. 14 


S 


S 


s 


S 


S 


S 


S 


H 



4) Measurement results: 

45 

[0048] Measurement results on the viscoelasticity of the urethane foams of Examples 1 -7 and Comparative Examples 
1-14 are shown in FIGS. 1 -21 , respectively. Of these figures, for example FIG. 1 , representing the measurement result 
on the viscoelasticity of the urethane foam of Example 1 , shows the tan 8 curve having two peaks of 0.30 and 0.52 at 
-32°C and 36°C, respectively, and the storage modulus (E*) curve, obtained together with the tan 8 curve, in which the 

50 glass transition range drops sharply from around -50°C to around -30°C; then drops mildly from around -30°C to around 
0°C for a while; and then drops again sharply from around 0°C to around 40°C Into the rubbery range. 
[0049] On the other hand, FIG. 8, representing the measurement result on the viscoelasticity of the urethane foam 
of Comparative Example 1, shows the tan 8 curve having a peak of 0.90 at 32°C and the storage modulus (E 1 ) curve, 
obtained together with the tan 8 curve, in which the glass transition range drops sharply from around -10°C, around 

55 which the urethane foam was in the glassy state, to around 40°C into the rubbery range. 

[0050] Comparative Example 1 , which is a general type low resilience urethane foam, showed a low ball rebound 
and excellent low resiliency at room temperature, as is apparent from TABLE 2. However, the urethane foam became 
glassy and had drastically increased hardness at low temperatures of 0°C or less, as is apparent from FIG. 8. This Is 
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clearly seen from the values of P at -20°C shown In TABLE 2. Comparative Examples 2 and 3 also, In which the 
isocyanate index of Comparative Example 1 was varied, had only one tan 8 peak at temperatures exceeding 0°C, and 
their hardness drastically Increased at low temperatures of 0°C or less, as seen from the values of E' at -20°C as well. 
[0051] In contrast to these, Example 1 showed a low ball rebound and an excellent low resiliency, as is apparent 
5 from TABLE 1 , and its hardness did not increase so much in the temperature range from around 0°C to around -30°C. 
Also, Example 1 did not come into a complete glassy state until around -50°C. This is clearly seen from the values of 
E' at -20°C shown in TABLE 1. 

[0052] Example 2, in which parts by weight of water of Example 1 was varied, showed a low ball rebound at room 
temperature, as seen from TABLE 1, and its hardness did not increase so much at temperatures of 0°C or less, as 

10 seen from the values of E' at -20°C in TABLE 1 . 

[0053] Example 3, in which the polyoxyethy I en eContent of Example 1 was varied from 70 weight percent to 40 weight 
percent, showed a low ball rebound at room temperature in TABLE 1 , and its hardness did not increase so much at 
low temperatures of 0°C or less, as seen from the values of E* at - 20°C in TABLE 1 . Example 3 showed slightly higher 
ball rebound and value of E' at - 20°C, as compared with Example 1 . 

15 [0054] Further, Examples 4 and 5, in which the polyol (a) of Example 1 was varied from the combination of polyoxy- 
alkylene polyester block copolymer polyol and polyoxyalkylene polyol to the polyoxyalkylene polyol only (the polyox- 
yethylene content also was varied from 70 weight percent to 30 weight percent), showed a low ball rebound at room 
temperature in TABLE 1 , and their hardness did not Increase so much at low temperatures of 0°C or less, as is apparent 
from the values of E' at -20°C in TABLE 1 . Examples 4 and 5 showed slightly higher ball rebound and value of E' at - 

20 20°C, as compared with Example 1 . 

[0055] Comparative Examples 4 and 6, in which the ethylene oxide content of the polyol (a) of Example 1 was varied 
from 70 weight percent to 0 weight percent and 15 weight percent, respectively, showed only one tan d peak at tem- 
peratures exceeding 0°C and high hardness at room temperature, as shown In TABLE 2. 

[0056] Comparative Example 5, in which the hydroxy! value of polyoxyalkylene polyol of Example 3 was varied (Com- 
25 parative Example 5 used the hydroxyl value of 100 of the polyol (a)(7) in place of the hydroxyl values of 34 and 56 of 
polyoxyalkylene polyols (a)(1) and (2) of Example 3), showed high ball rebound at room temperature, as shown in 
TABLE 2. Also, its hardness increased at low temperatures of 0°C or less, as is apparent from the values of E' at -20°C 
in TABLE 2. 

[0057] Further, Comparative Examples 7-9 had the tan 5 peak in each of the temperature range of -70°C to -20°C 
30 and the temperature range of 0°C to 60°C, as is apparent from FIGS. 14-16. However, it is seen from TABLE 2 that 
Comparative Example 7 showing the tan 5 peak of 0.08 at the temperature of ^-45°C had high hardness at room tem- 
perature. Also, it is seen that Comparative Example B showing the tan 5 peak of O.09 at 56°C was too high in ball 
rebound to be used as a low resilience urethane foam. 

[0058] In addition, it is seen that Comparative Example 9 showing the tan 6 peak of 0.12 at -50°C, showed high 
35 hardness at room temperature. In contrast to this, Example 5 showing the tan 5 peak of 0.16 at -49°C, did not show 
so much increase in hardness. 

[0059] Further, when the storage modulus (E') curves of Examples 6 and 7 and Comparative Examples 1 0-14 are 
plotted in FIG. 22 and further the evaluation on hardness by contact finger shown in TABLE 3 is superimposed upon 
the plotted FIG. 22, a distinction between the stone-like rigid "S" and the high load bearing flexible "H" comes into 
^0 existence at 5 MPa. Therefore, for example, Example 6 showing the storage modulus (E*) of 5 M Pa or less at temper- 
ature of not less than -40°C was flexible and did not show any increase in hardness at -20°C. 
[0060] While a detailed description of the present invention has been provided above, this description should be 
considered illustrative. The present invention is not limited thereto, but rather is defined by the following claims. 

45 

Claims 

1 . A low resilience urethane foam obtainable by reaction of urethane foam compositions comprising polyol (a), polyiso- 
cyanate (b), catalyst (c) and blowing agent (d), wherein: 

50 

the low resilience urethane foam has at least one glass transition point in each of a temperature range of -70°C 
to -20°C and at a temperature range of 0°C to 60°C; 

where the glass transition point is expressed as a tan 5 peak obtained when measurement on dynamic vis- 
coelasticity of the low resilience urethane foam is carried out at a frequency of 1 0 herz, at least one of the tan 
55 5 peak(s) in the temperature range of -70°C to -20°C is 0.15 or more and at least one of the tan 5 peak(s) in 

the temperature range of 0°C to 60°C is 0.3 or more, 

wherein the polyol (a) comprises polyol (a-1) of 1.5 to 4.5 in average functionality and 20-70mgKOH/g in 
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hydroxy! value; and polyol (a-2) of 1 .5 to 4.5 in average functionality and 1 40-300mgKOH/g in hydroxyl value and 
contains therein the polyol (a-1) in an amount from 32 weight percent to 80 weight percent and the polyol (a-2) in 
an amount from 20 weight percent to 68 weight percent; and 

wherein the polyol (a-2) is polyoxyalkylene polyol in which an oxyethylene unit of not less than 20 weight 
s percent is contained in the oxyalkylene unit. 

2. The low resilience urethane foam according to Claim 1, wherein the polyol (a-t) is at least one polyol selected 
from the group consisting of polyoxyalkylene polyol, vinyl polymer-containing polyoxyalkylene polyol, polyester 
polyol, and polyoxyalkylene polyester block copolymer polyol. 

10 

3. The low resilience urethane foam according to Claim 1 , wherein the polyol (a-1 ) comprises polyoxyalkylene polyol 
and polyoxyalkylene polyester block copolymer polyol and contains therein the polyoxyalkylene polyol and the 
polyoxyalkylene polyester block copolymer polyol, in amounts from 30 weight percent to 70 weight percent, re- 
spectively. 

15 

4. The low resilience urethane foam according to Claim 1 , wherein the polyol (a-2) is polyoxyalkylene polyol in which 
an oxyethylene unit of not less than 60 weight percent is contained in the oxyalkylene unit. 

5. The low resilience urethane foam according to Claim 1 , wherein the polyisocyanate (b) is toluene diisocyanate. 

20 

6. The low resilience urethane foam according to Claim 1 , wherein the blowing agent (d) is water. 

7. The low resilience urethane foam according to Claim 1 , wherein a storage modulus (E*), which is obtained together 
with the tan 8 peak when the measurement on the dynamic viscoelasticity of the low resilience urethane foam is 

25 carried out at a frequency of 1 0 herz, is not more than 5 M Pa at a temperature of not less than 0°C. 

8. The low resilience urethane foam according to Claim 1 , wherein the storage modulus (E 1 ), which is obtained to- 
gether with the tan 6 peak when the measurement on the dynamic viscoelasticity of the low resilience urethane 
foam is carried out at a frequency of 10 herz, is not more than 5 MPa at temperature of not less than -20°C. 

30 

Patentansprttche 

1. Urethanschaum mit geringer Ruckfederung, der durch Umsetzung von Urethanschaum-Zusammensetzungen, 
35 umfassend Polyol (a), Polyisocyanat (b), Katalysator (c) und Treibmittel (d), erhaltlich ist, worin 

der Urethanschaum mit geringer Ruckfederung jeweils wenigstens einen Glasubergangspunkt im Temperaturbe- 
reich von -70 °C bis -20 °C und im Temperaturbereich von 0 bis 60 °C aufweist; 

worin der Glasubergangspunkt als tan 5-Peak ausgedruckt wird, der erhalten wird, wenn die Messung der dyna- 
mischen Viskoelastizitat des Urethanschaums mit geringer Ruckfederung bei einer Frequenz von 1 0 Hz durchge- 

40 fuhrt wird, worin wenigstens elner der tan 5-Peaks im Temperaturbereich von -70 °C bis -20 °C 0,1 5 Oder mehr 

1st, und wenigstens einer der tan $-Peaks im Temperaturbereich von 0 °C bis 60 °C 0,3 oder mehr ist, 
worm das Polyol (a) ein Polyol (a-1 ) einer durchschnittlichen Funktionalitat von 1 ,5 bis 4,5 und einer Hydroxylzahl 
von 20 bis 70 mg KOH/g und ein Polyol (a-2) einer durchschnittlichen Funktionalitat von 1 ,5 bis 4,5 und einer 
Hydroxylzahl von 140 bis 300 mg KOH/g umfasst, und das Polyol (a-1) darin in einer Menge von 32 Gew.-% bis 

^5 80 Gew.-% enthalten Ist, und das Polyol (a-2) darin in einer Menge von 20 Gew.-% bis 68 Gew.-% enthalten Ist; und 

worin das Polyol (a-2) Poly oxyalkylen polyol ist, wobei in der Oxyalkylen-Einheit nicht weniger als 20 Gew.-% einer 
Oxyethylen-Einheit enthalten sind. 

2. Urethanschaum mit geringer Ruckfederung gemaS Anspruch 1 , worin das Polyol (a-1) wenigstens ein Polyol ist, 
50 das aus der Gruppe ausgewahlt ist, bestehend aus Polyoxyalkylenpolyol, Vlnylpolymerenthaltendem Pofyoxyal- 

kylenpolyol, Polyesterpolyol und Polyoxyalkylen-Polyester-Block-Copolymerpolyol. 

3. Urethanschaum mit geringer Ruckfederung gema3 Anspruch 1, worin das Polyol (a-1) Polyoxyalkylenpolyol und 
Polyoxyalkylen-Polyester-Block-Copolymerpolyol umfasst, und darin das Polyoxyalkylenpolyol und Polyoxyalky- 

55 len-Polyester-Block-Copolymerpolyol in Mengen von 30 Gew.-% bzw. 70 Gew.-% enthalt 

4. Urethanschaum mit g ringer Ruckfederung gemSB Anspruch 1, worin das Polyol (a-2) Polyoxyalkylenpolyol ist, 
wobel In der Oxyalkylen-Einheit nicht weniger als 60 Gew.-% einer Oxyethylen-Einheit enthalten sind. 
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5. Urethanschaum mit geringer Ruckfederung gemaB Anspruch 1 , worin das Polyisocyanat (b) Toluoldiisocyanat ist. 

6. Urethanschaum mit geringer Ruckfederung 1 gemaB Anspruch 1 , worin das Treibmittel (d) Wasser Ist. 

5 7. Urethanschaum mit geringer Ruckfederung gemaB Anspruch 1 , worin der dynamische Schubmodul (E'), der zu- 
sammen mit dem tan 8-Peak erhalten wird, wenn die Messung der dynamischen Viskoelastizitat des Urethan- 
schaums mit geringer Ruckfederung bei einer Frequenz von 10 Hz durchgefuhrt wird, bei einer Temperatur von 
nicht weniger als 0 °C nicht groBer als 5 MPa ist. 

10 8. Urethanschaum mit geringer Ruckfederung gemaB Anspruch 1 , worin der dynamische Schubmodul (E*), der zu- 
sammen mit dem tan 5- Peak erhalten wird, wenn die Messung der dynamischen Viskoelastizitat des Urethan- 
schaums mit geringer Ruckfederung bei einer Frequenz von 10 Hz durchgefuhrt wird, bei einer Temperatur von 
nicht weniger als -20 °C nicht groBer als 5 MPa ist. 

15 

Revendications 

1 . Mousse d'urethane de faible eiasticite susceptible d'etre obtenue par reaction de compositions de mousse d'ure- 
thane comprenant un polyol (a), un potyisocyanate (b), un catalyseur (c) et un agent de souff lage (d), dans iaquelle : 

20 

la mousse d'urethane de faible eiasticite a au moins une temperature de transition vitreuse dans chacune des 
temperatures d'une plage de temperatures de -70°C a -20°C et dans une plage de temperatures de 0°C a 
60°C, 

25 dans Iaquelle la temperature de transition vitreuse est exprim6e sous la forme d'un pic de tg 5 obtenu lorsque 

la mesure sur la viscoeiasticite dynamique de la mousse d'urethane a faible eiasticite est effectuee a une frequence 
de 10 Hz, au moins Tun des pics de tg 5 dans la plage de temperatures de ~70°C a -20°C est de 0,15 ou plus et 
au moins Tun des pics de tg 8 dans la plage de temperatures de 0°C a 60°C est de 0,3 ou plus, 

dans Iaquelle le polyol (a) comprend du polyol (a-1) ayant une fonctionnalite moyenne de 1,5 a 4,5 et un 

30 indice hydroxyle de 20-70 mg de KOH/g; et du polyol (a-2) ayant une fonctionnalite moyenne de 1 ,5 a 4,5 et un 

indice hydroxyle de 1 40-300 mg de KOH/g, et contient le polyol (a-1 ) en quantite de 32% en poids a 80% en poids 
et le polyol (a-2) en quantite de 20% en poids a 68% en poids; et 

dans Iaquelle le polyol (a-2) est un polyoxyalkylene polyol dans lequei une unite oxyethylene en quantite de 
pas moins de 20% en poids est contenue dans I'unite oxyalkylene. 

35 

2. Mousse d'urethane de faible eiasticite selon la revendication 1 , dans Iaquelle le polyol (a-1) est au moins un polyol 
choisi dans le groupe constitue de polyoxyalkylene polyol, de polyoxyalkylene polyol contenant un polymere vi- 
nylique, de polyester polyol et d'un polyol copolymere a sequences de polyester polyoxyalkylene. 

40 3. Mousse d'urethane a faible eiasticite selon la revendication 1, dans Iaquelle le polyol (a-1) comprend un poly- 
oxyalkylene polyol et un polyol copolymere a sequences de polyester polyoxyalkylene et contient le polyoxyalky- 
lene polyol et le polyol copolymere a sequences de polyester polyoxyalkylene en quantites de 30% en poids a 
70% en poids, respectivement. 

45 4. Mousse d'urethane a faible eiasticite selon la revendication 1 , dans Iaquelle le polyol (a-2) est un polyoxyalkylene 
polyol dans lequei une unite oxyethylene de pas moins de 60% en poids est contenue dans I'unite oxyalkylene. 

5. Mousse d'urethane a faible eiasticite selon la revendication 1 , dans Iaquelle le polyisocyanate (b) est le toluene 
diisocyanate. 

50 

6. Mousse d'urethane a faible eiasticite selon la revendication 1 , dans Iaquelle I'agent de soufflage (d) est I'eau. 

7. Mousse d'urethane a faible eiasticite selon la revendication 1 , dans Iaquelle un module de stockage (E'), qui est 
obtenu conjointement avec le pic de tg 8 lorsque la mesure sur la viscoeiasticite dynamique de la mousse d'ure- 

55 thane a faible eiasticite est effectuee a une frequence de 10 Hz, n'est pas superieur a 5 MPa a une temperature 

qui n'est pas inferieure a 0°C. 

8. Mousse d'urethane a faible eiasticite selon la revendication 1 , dans Iaquelle le module de stockage (E'), qui est 
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obtenu conjointement avec le pic de tg 8 lorsque la mesure de viscoelasticite dynamique de la mousse d'urethane 
a faible elasticity est effectuee a une frequence de 1 0 Hz, n'est pas supSrieur a 5 MPa a une temperature qui n'est 
pas interieure a -20°C, 
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